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NASA SEMI-ANNUAL REPORT I 
March 1 August 31f X98I 
Michel ine C. RouEosae 


The vork performed during this reporting period falls 
into three categories. 

1. A three-dimensional geoid of all oceanic regions 
has been obtained in collaboration with Dr. B. Parsons 
(M.l.T.) and Dr. D. Mckenzie (University of Carobridger 
U.K.). To construct iifnat geoidf we have used the first data 
set derived from the GSOS-3 radar altimeter and we have ap- 
plied the corrections for bias and trend calculated by Dr. 
R, Rapp (Ohio State University) . We have further removed 
from the data the long wavelengths (>4000km) by subtracting 
a reference geoid of degree and order 10 and the very short 
wavelengths (<100km) by filtering with a Gaussian filter. 
The filtered values are finally projected onto a square mesh 
and these grid values are machine contoured. Results obta- 
ined in the Pacific Ocean for both geoid and bathymetry 
(McKenzie r Watts r Parsons and Roufosser Nature^ 2B8." 442^ 
1980) can be seen in Figure 1. That work has enabled us to 
obtain a very detailed geoid over most oceanic areas and has 
identified quite clearly the areas that will be the best 
candidates for future investigation with both the $EASAT and 
GEOS-3 data sets. Among those, we have selected the South 
West Atlantic Ocean for which very little data has been col- 
lected during the GEOS-3 experiment. 

2. We have recently received the complete SEASAT Geo- 
physical data set and we have presently almost completed its 
editing and organization. 

Several criteria have been used to edit the data; all 
data points of geoid heights larger than +/- 150 m have been 
rejected as well as all geoid heights which differed by more 
than 15 m from the 3 preceding and 3 following points. 
Furthermore, several passes have been chosen at random and 
the observed and calculated geoids have been plotted (see 
Figures 2 and 3) to check the efficacy of the rejection cri- 
teria and to strengthen them if necessary = So far, the data 
have proven to be ot excellent quality except at the border- 
line between continents and oceans. 

In order to obtain data files of manageable size we 
have divided the oceans of the world into 7 regions as fol- 
lows : 

North Atlantic Ocean 


South Atlantic Ocean 
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Indian Ocean 

North Pacific Ocean I and II 
South Pacific Ocean I and II 

Bach satellite pass has been divided into these 7 re- 
gions. Within each arear all the files are organized by in- 
creasing revolution number and for each filer we provide the 
following information; latituder longituder standard devia- 
tlonr observed geoldr reference geoid (up to degree and 
order 10) r residual geoid and the position along pass in 
each region. The data will thus be in a format compatible 
with that used for GEOS-3 and will permit simultaneous use 
of the two data sets. 

The data have not as yet been adjusted into a coherent 
network for bias and trend covrectionsr but the crossover 
errors observed so far are at the 60 cm level. When these 
corrections for bias and trend become availabler we shall 
use them. 

3. We have then selected from the South Atlantic Ocean 
region obtained for the SEASAT experiment a subset of the 
data in the geographical area located between 25 and 35 de- 
grees South and between 320 and 335 degrees Bastr around the 
Rio Grande Rise. That area is of particular interest to us 
because it was created concomitantly with the Walvis Ridger 
on the Mid-Atlantic Ridge; these two features have now 
moved away from the ridge because of the plate motion. The 
Walvis Ridge is presently located on the East and the Rio 
Grande Rise on the West of the Mid-Atlantic Ridge, The 
Walvis Ridge has been studied extensively using the GEOS-3 
data (Roufosser in preparation) and has been found to con- 
sist ot three segments formed at different periods by a mi- 
grating hot spot. Preliminary results obtained over the Rio 
Grande Rise using the few available GEOS-3 data indicate 
that the geoid signals in that area resemble those obtained 
over the Eastern section of the Walvis Ridge and thus we 
tentatively conclude that these two features should have 
been formed simultaneously. However r because of the poor 
coverage available so far (2 Geos-3 satellite passes), we 
are in the process ot further investigating that area using 
the SEASAT data. So far, 6 SEASAT passes have been retri- 
eved and their interpretation will be the object of our fu- 
ture work. 
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Figure 2. 

Observed and calculated geoid heights using SEASAT data, reduction number 954. 
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Figure 3. 

Observed and calculated geold heights using SEASAT data, reduction number 1016. 
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